Abstract -Separations of substances on polymers by fast and reversible covalent interactions are discussed. For this type of chemoselective affinity chromatography suitable new binding groups were developed for diols, monoalcohols and amines. The selectivity of the separations can be improved by cooperative binding of substrates via two or more binding groups. Polymers with binding groups located in a definite spatial proximity and cooperativity in cavities of specific shape show high selectivity for the resolution of racemates. These cavities can be looked at as models for natural receptor sites.
INTRODUCTION
Selective binding of substances to polymeric sorbents can be based on different types of interactions. Most frequently non-covalent interactions are used for separations of substances e.g. in chromatography. In this case Van -der-Waals forces, hydrophobic interactions, hydrogen bonding, dipoldipol-interactions, charge-transfer interactions and Coulomb interactions can play an important role (Ref. 3, 4, 5) . Usually the selectivity in these separations is limited.
Extremely high selectivity is obtained in bioselective affinity chromatography (Ref. 6 ). These separations can be based e.g. on antigen antibody reactions, enzyme -substrate (or inhibitor) binding, or hormone hormone receptor binding. In practice one of the two components of these systems is immobilized by covalent coupling to a solid support. Subsequent separation is based on the ability of these ligands to bind selectively to the other component of this system. The type of interaction between ligand and substance is mostly of a rather complex nature, in which a highly cooperative combination of the above-mentioned noncovalent interactions being worked. In addition an exact steric fit of the two complementary compounds aids selectivity.
The kind of interaction in the so-called covalent affinity chromatography is more clearly defined. In this case the adsorbent of the column reacts chemically with the substance which is to be separated and is covalently bound to the polymer. After elution of all unbound components the compound is released from the polymer by splitting the covalent bond. This method has been used, for example, for the isolation of acetylcholinesterase by means of immobilized organophosphates forming phosphate ester bonds which can In all these cases the separation is achieved by forming a covalent bond.
This process is not reversible under the conditions used. It is necessary to cleave these covalent bonds in a second stage, in order to release the substances from the polymer. In contrast it was our aim to investigate reversible covalent interactions formed in a fast equilibrium and use these interactions for effective separation of substances.
SELECTIVE BINDING OF SUBSTANCES TO POLYMERS VIA ONE COVALENT BOND 17, 18) . In this case after covalent attachment of the compound usually only one reaction step is performed. 
In the presence of a racemate of another amino acid, a fast ligand exchange occurs (Equ. (1)), whereby the complexes (2) Boronic acids of this type show a pK1=7.04.
2-(Dimethylaminomethyl)benzenebOrOnic acids (as well as (7) and (8) + R'OH + H20 (6) (II) (12) e. Binding groups for amines. Aldehydes or ketons may also be suitable Another procedure yields binding groups located at different points of the polymer chain (22) , and fixed in a definite proximity by crosslinking (Ref. 37, 38) . In biochemistry this type of arrangement has been calleddiscontinuate word by Schwyzer (Ref.36) . With synthetic polymers this can be achieved by a special type of template polymerization, which will be discussed later in greater detail.
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Thus in analogy to (22) two amino groups can be introduced respectively into a polymer at a defined distance by polymerizing bis(azomethines) (23) (24) which possess a permanent pore structure and a high inner surface area. Consequently a good accessibility and a low swelling ability and therefore a limited mobility of the polymer chains can be expected.
From this type of polymer the templates could be split off at a degree of 40-80% with water or alcohol (see (12) ). If this polymer is treated with the racemate of the template in a batch procedure under equilibrium conditions, preferably the enantiomer is taken which has been used for the preparation of the polymer. If the specificity is expressed by the separation factor a, which is the ratio of the distribution coefficients between solution and 80% of the first eluting peak could be obtained in optically pure form in a separation of the template racemate.
Other monomers with different templates have also been used in the same procedure such as (27) 
